; the shown G80-BTZ longevity curve is identical in (A), (B). comparative statistics of the longevity assays are reported in Table S1 .
genes in somatic tissues of aged NT and G80-BTZ flies; gene expression was plotted vs. the respective control (NT flies). (B 1 ) Staining with LysoTracker TM of isolated fat bodies from NT or G80-BTZ larvae and (B 2 ) relative (%) lysosome quantification per µm 2 , (n) nucleus. The Rp49 gene expression was used in (A) as input reference. Bars, ± SD (n=2); * P < 0.05. Figure S5 . Proteome carbonylation and ubiquitination in mitochondria isolated from NT and G80-BTZ adult flies. Blots were probed with antibodies against DNP (carbonylation) and Ub; ATP5a and GAPDH were used a loading references in mitochondria and cytosol samples respectively. Table S1 ; the shown G80-BTZ longevity curve is identical in (A), (B). comparative statistics of the longevity assays are reported in Table S1 .
Graphical Abstract. Our summarized findings indicate that multigenerational proteotoxic stress and redox imbalance causes metabolic reprogramming and impaired stress resistance; it also promotes fecundity and neuromuscular defects, and accelerates aging.
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Tissues dissection, sorting of flies and haemolymph extraction
Proteasome is regulated in a tissue, sex and age-dependent manner [26] ; thus, experiments were performed in dissected female or male somatic (head and thorax) tissues collected from young, middle-aged or old flies. For sorting experiments, female and male flies were anesthetized using CO 2 24 h prior to the experiment and the same number of individuals was used per sample. Haemolymph was isolated as described previously (Tsakiri et al., 2013) .
Total RNA extraction and quantitative Real-Time PCR (Q-RT-PCR) analyses
Total RNA was extracted from flies' somatic tissues and converted to cDNA with the OneScript® cDNA Synthesis Kit of ABMGOOD (G234). cDNA was then subjected to Q-RT-PCR analysis using the HOT FIREPol® EvaGreen® qPCR Mix Plus of SOLISBIODYNE (08-24-00001) as described previously [21, 33] . Primer sets were as described before [8, 33, 46] .
Extraction of protein; immunoblot analyses and detection of protein carbonyl groups
Pooled or sex-sorted flies' somatic tissues or isolated mitochondria were homogenized on ice in 
Native gel electrophoresis of proteasomes; measurement of ROS, cathepsin B, L and proteasome enzymatic activities
Proteasomes were analyzed according to Elsasser et al. (2005) with minor modifications. Somatic tissues from 20 young flies were collected in lysis buffer [50 mM Tris-HCl (pH 7.6), 5mM MgCl 2 , 10% Glycerol, 5mM ATP and 1mM DTT]; tissues were homogenized, and samples were centrifuged 10 min at 9.000x g (4°C). Supernatants were collected, and the protein content of each sample was quantified using Bradford assay. Native-PAGE 3-12% gradient pre-cast Bis-Tris gels (Novex-Life Technologies, Thermo-Fisher Scientific)] were used to resolve 26S proteasomes. Prepared samples (50 μg of purified proteasomes) were mixed with 5x sample buffer [250 mM Tris-HCl (pH 7.4), 50% glycerol, 60 ng/ml xylene cyanol] just before loading. Electrophoresis was carried out at 4°C with an applied voltage of 100-110 Volts (~23-25 mA) for 3 h. Following completion of electrophoresis, gels were carefully transferred to a clear glass dish containing developing buffer [50 mM Tris-HCl (pH 7.4), 5 mM MgCl2, and 1 mM ATP]. To assess proteasome activity, gels were incubated with 50 μΜ of suc-LLVY-AMC, a fluorogenic substrate for CT-L peptidase activity, in developing buffer for 30 min at 37°C. Next, gels were exposed to UV and fluorescent bands were visualized by standard gelimaging systems. For immunoblotting, remaining proteins were transferred to polyvinylidene fluoride membranes and immunoblotting was performed as described above. ROS levels, cathepsin and proteasome activities were measured as described previously [26,30, Tsakiri et al., 2013) and expressed as (%) values vs. respective controls. When both male/female samples were analyzed equal numbers of male/female flies were used.
Mitochondria isolation, measurement of mitochondrial respiration, blue native-PAGE and measurement of GLU, TREH and GLY Levels
Mitochondria isolation, respiration analyses and blue native PAGE were performed as described before (Nijtmans et al., 2002; Ferguson et al., 2005; Cogliati et al., 2013) ; in most cases dissected somatic tissues from 30 flies were analyzed. GLU, GLY and TREH levels from indicated tissues were measured as described previously [46] (Barrio et al., 2014) . At least 3 replicates per genotype or experimental condition were performed.
Adipose and muscle tissue preparation for immunohistochemistry and CLSM viewing
Adipose tissue was attached to the dorsal abdominal area and was isolated after removing head, thorax and the internal organs. Muscle tissue was recovered from the thoracic area after removing head and abdomen. Dissections were performed in PBS and tissues were fixed in 4 % formaldehyde for 15 min, washed in PBS containing 0.3 % Triton X-100 and were then incubated with the primary antibody (1:100) for 1 h in RT. Secondary antibodies (1:500), BODIPY (Molecular Probes™, TFS)
(1:100), or DAPI (Thermo Fischer Scientific) staining were applied for 30 min in RT. Samples were washed in PBS, mounted in Mowiol® 4-88 (Sigma) and viewed at a Nikon C1 Confocal Laser Scanning Microscope (CLSM) equipped with a 40×, 1.0 NA differential interference contrast (DIC), 60×, 1.4 NA DIC Plan Apochromat objectives using the EZC1 acquisition and analysis software (Nikon). In most experiments 5-7 animals per population were analyzed. Measurement of CLSM stained structures (e.g. lipid droplets) was performed by ImageJ.
Larval fat bodies preparation for LysoTracker TM staining
Following dissection of 3 rd instar stage larvae and removing all internal organs, fat bodies were attached to the dorsal abdominal area. Isolated fat bodies were simultaneously stained with DAPI and 100 μΜ LysoTracker Red (L-7528, Molecular Probes) as per manufacturer's instructions; samples were viewed using CLSM. The relative (%) quantification of the lysosomes per larval fat body area (µm 2 ) was performed using Image J.
Statistical Analysis
Statistical analysis of the results was performed as previously described [26] . Presented experiments were analyzed at least in duplicates, unless otherwise indicated. Data points correspond to the means of the independent experiments; error bars denote standard deviation (SD). Fig. 1E 
